Compound preparation: Beads with an alkyne group in the linker part were picked from the reaction vessel after thoroughly wash with DCM, one bead per well. Each well was then treated with 10 eq. of fluorescein azide as structure shown below, 10 eq of CuI(I) and 20 eq of ascorbic acid in dichloromethane (DCM): Methanol 1:1 for 12 hours. The beads were then washed with DCM and then cleaved with 30% TFA in DCM. After drying under vacuum, the cleaved compounds were dissolved in 60% acetonitrile/water, the final concentration of all the compounds were normalized by UV absorption at 220nm.
FP assay: PX4-4 was expressed in e.coli and purified by his-trap column (GE lifescience, Pittsburgh, PA ). Serial dilution of the protein was dispensed in 96-well plate, 10 μl each, and then the dissolved compound were added in each well. The whole plate was then mounted on EnVision plate reader (Perkin-Elmer), and FP data was taken as direct read outs of each well in mP.
Chloranil test
All reagent should be prepared fresh. Solution A: 2% Chloranil (118-75-2) in DMF Solution B: 2% acetaldehyde (75-07-0) in DMF Solution A 100 microliter with solution B 100 microliter were mixed before the test in a 1.5ml tube, then the beads were dropped in and gently shake. If the beads turn blue within 5 min, it indicates the presence of secondary amine on the surface of the beads.
Silver acetate test
AgOAc 50 mg was dissolved in 10 ml 0.5M acetic acid solution. Amine solution during the amination of PTA or peptoid were dropped in 0.3 ml of above solution and tested for AgBr precipitation. If AgBr precipitation formed, reaction was then allowed with fresh amine solution for a extended period of time till shown negative in silver acetate test which indicate none observable bromide were further replaced by amine during reaction.
Figure S1
Figure S1 * Mass listed in coloumn 5 (deuterated alanine building block) can be differentiated from the rest on the mass spectrum due to the fact that it is 95% deauterated with 4 deuterium. It still contains 5% of alanine with 3,2 and 1 deuterium so the mass peak is significantly different than the undeuterated ones. So 11 (147.08) in fifth coloumn can be differenciated from 10 (147.07) in the third coloumn even they are very close in mass. Table 2 .S No. is the number of well in the 96 well plate. Stereoconfiguration of the three stereo centers were given in column 1, 2 and 3 as R, S, or N. Kd is the binding affinity determined directly by the curve of FP plate reader read outs (μM). Std. dev. is the standard deviation in (μM) if multiple copies of one compound were found in different wells. 
Figure S2 A) NMR of (R)-N-((S)-1-amino-1-oxopropan-2-yl)-2-bromo-N-((S)-1-phenylethyl)propanamide (structure shown in the middle). 1H NMR (400

(m, 5H). B) NMR of (S)-N-((S)-1-amino-1-oxopropan-2-yl)-2-bromo-N-((S)-1-phenylethyl)propanamide (structure shown in the middle
